Bipolar disorder (BD) is a prevalent and highly disabling psychiatric condition. Despite the widely acknowledged importance of psychosocial interventions that involve a complex cognitive, behavioral, and biological process to help patients cope better with their illness, few studies have systematically evaluated coping in BD. Therefore, our objective was to examine recent developments in current research on coping in BD. Several studies have documented a strong association between BD and numerous neuroanatomical and neuropsychological abnormalities, particularly multiple episodes and longer durations of the disorder. The most marked effects of BD encompass brain areas involved in executive function, which may affect the mechanisms underlying an adequate selection of coping strategies. Thus, the ability of individuals to reduce their own stress burden is impaired, increasing vulnerability to stressful life events and negatively affecting the course of BD. Psychosocial interventions that focus on BD should be evaluated for their ability to improve coping abilities, and research on BD should consider neuropsychological impairment and cognitive-behavioral strategies for coping with stress.
Introduction
Bipolar disorder (BD) is a prevalent and highly disabling psychiatric condition in which only partially successful treatment is often achieved, even with adequate pharmacotherapy (Perlis et al., 2006) . Intense efforts have been directed toward investigating whether psychosocial interventions add to the efficacy of medication in BD . Most interventions involve a complex cognitive, behavioral, and biological process to help patients adapt to (i.e., avoid or escape) life's demands, which is the generally accepted concept of coping (Compas, 2006) . However, the paucity of research focused on systematically evaluating coping in BD is remarkable. Therefore, the aim of the present paper is to briefly present recent developments in research on coping in this disorder.
Basic concepts of coping
The study of coping as an essential process for understanding how stress affects people's lives is widely accepted by coping researchers. The way people manage stress can both reduce and enhance the effects of stressful life events and adverse conditions with regard to not only emotional distress and short-term functioning, but also long-term functioning and the development of physical and mental health disorders (Skinner, Edge, Altman, & Sherwood, 2003) . Therefore, coping alludes to the cognitive-behavioral strategies used by individuals to adapt to excessive demands that trigger a stress response (Lazarus, 1993) . According to Folkman and Lazarus (1980) , the concept of coping comprises four essential definitions: (i) coping is a process or interaction between the individual and environment, (ii) coping mechanisms likely manage a stressful situation rather than control or overcome it, (iii) the coping process comprises the notion of "evaluation" (i.e., how individuals perceive, interpret, and mentally represent the phenomenon), and (iv) the coping process involves efforts to manage, reduce, or endure internal and external demands that are appraised as exceeding the resources of the person (Antoniazzi, Dell'Aglio, & Bandeira, 1998) .
This model comprises three possible groups of coping strategies: (i) primary control coping (i.e., an attempt to act directly on the source of stress or obtain relief from uncomfortable emotions by engaging problem-solving efforts or emotional modulation), (ii) secondary control coping (i.e., an attempt to adjust to the source of stress by engaging acceptance, distancing, cognitive restructuring, or positive reappraisal), and (iii) disengagement coping (i.e., an attempt to escape from the source of stress or emotion by engaging avoidance, denial, or emotional expression; Compas, 2006) .
Advances in the methods used for scanning the brain and assessing the structure and function of the central nervous system have provided important tools for the study of neurobiological structures and processes that underlie coping and adaptation to stress. Evidence from the literature suggests that coping may be considered a part of the overall set of executive functions regulated by the prefrontal cortex. Both primary control (e.g., problem solving) and secondary control (e.g., cognitive restructuring, acceptance) engagement coping strategies were related to neuropsychological measures of inhibitory control, whereas disengagement coping (e.g., avoidance) was related to poorer performance on measures of inhibition (Compas, 2006) .
Although the concept of coping can be applied to numerous physical, psychological, and psychosocial conditions, a large body of evidence indicates that psychosocial stress might play a major role in the onset and course of BD (Post & Leverich, 2006) . Stressful experiences likely occur in a substantial number of people and have been considered difficult to control, and the choice of coping strategy could be a potential target for psychosocial interventions. In fact, controlled studies that evaluated psychosocial interventions in BD have reported moderate functional improvement, improved social functioning/adaptation, and increased life satisfaction (Miklowitz & Otto, 2007) . Psychosocial interventions for BD patients often include selfmonitoring, the identification of early warning signs of relapse, and techniques for managing adverse conditions and stressful life events (Reinares et al., 2008; Scott, Colom, & Vieta, 2007; Zaretsky, Lancee, Miller, Harris, & Parikh, 2008) . Although coping may be considered a mechanism of action of these interventions, its role has not yet been rigorously evaluated (Parikh et al., 2007) .
Psychophysiological model of stress and coping in bipolar disorder
According to a recent pathophysiological model of BD (Kapczinski et al., 2008) , coping abilities could play a role in modulating the relationship between stress and episode recurrence, which can be directly affected by neurofunctional and neurostructural damage associated with a recurrent course of BD (e.g., prefrontal impairment; Monkul, Malhi, & Soares, 2005; Robinson et al., 2006) . This model assumes that stress and adverse life events are important factors in the onset and course of the disorder (Post, 2007) . Subsequently, episode cycling imposes its own rhythm, reducing stress and its role as a trigger of new episodes (Post & Weiss, 1989) . Concerning episode recurrence, although the impact of stressors or adverse life events on the course of the disorder can be attenuated, the effects of stress can be deleterious. Cumulative stress requires continuous efforts of the body to adapt to life's demands.
The term "allostatic load" refers to a cumulative multiple physiological system required for adaptation (McEwen, 1998) . Despite the protective characteristics of allostatic adaptation, this repeated resetting of parameters is generally regarded as too high a price to pay if the allostatic process reaches extreme levels or becomes inefficient (McEwen, 2006) . The "costs" of allostatic load can be verified through progressive clinical impairment, a high prevalence of medical conditions, mortality, and neurocognitive deficits in BD (Kapczinski et al., 2008; Karlamangla, Singer, McEwen, Rowe, & Seeman, 2002; Karlamangla, Singer, & Seeman, 2006; McEwen, 2006; Seeman et al., 2004; Seeman, McEwen, Rowe, & Singer, 2001 ). The concept of coping can then be considered a product and modulator of allostatic load.
Our hypothesis considers that coping efforts depend on cognitive function regulated by prefrontal structures and amygdala activation. Several studies on BD have reported impairment in various domains of cognitive function, such as executive function, memory, attention, and processing speed. Severe dysfunctional states were observed in working memory, executive control, concept shifting, fluency, verbal memory, and mental speed (Arts, Jabben, Krabbendam, & van Os, 2008; Bora, Yucel, & Pantelis, 2009; Robinson et al., 2006; Torres, Boudreau, & Yatham, 2007) . MartinezAran (2004) detected poorer performance on measures of verbal memory and frontal executive function in BD patients compared with a control group, and low neuropsychological performance was associated with poor functional outcome, including employment status. Verbal memory impairment was related to the duration of the illness and number of previous manic episodes, hospitalizations, and suicide attempts. Other reports indicate the presence of executive deficits despite clinical euthymia (El-Badri, Ashton, Moore, Marsh, & Ferrier, 2001; Rubinsztein, Michael, Paykel, & Sahakian, 2000; Zubieta, Huguelet, O'Neil, & Giordani, 2001) .
As the allostatic load increases and mood episodes repeat, the structures involved in executive function, such as the amygdala, prefrontal cortex, and anterior cingulate cortex, undergo anatomical and functional changes. (Frangou, Kington, Raymont, & Shergill, 2008) . Some studies have reported a decreased volume of the left cingulate gyrus, but this is considered an exception (Brambilla et al., 2002) . Findings described in the literature regarding amygdala volume in BD are inconsistent, showing reduced (Berretta, Pantazopoulos, & Lange, 2007) , increased (Altshuler et al., 2005) , or unchanged (Almeida et al., 2009 ) volume in different studies. Much of our current knowledge indicates that some BD patients have enduring cognitive impairments, which are not dependent on mood, and these deficits might reflect neuropathological changes that occur in specific brain regions implicated in executive function. Multiple episodes and longer durations of the disorder produce a negative and cumulative neuropathological impact (Tham et al., 1997) , causing executive function to become progressively less efficient. Similarly, because coping function is directly dependent on the integrity of executive function, such a process also leads to an inefficient use of coping strategies and the consequent adoption of less effective mechanisms in the management of stressful situations. Therefore, because the patient cannot use efficient coping strategies to face adverse life events, the vulnerability to stress increases, together with the development of psychopathology. In summary, BD is characterized by a vicious circle, in which neuropathological and neuropsychological abnormalities produce inefficient or weak coping mechanisms that lead to progressive impairments in coping ability that prevent individuals from successfully managing stressful situations and increase the negative biological and psychological impacts of this condition (Figure 1) .
Coping as a possible target for interventions in bipolar disorder
Despite the limited number of studies that have focused on coping in BD, a few researchers have studied the coping process in the management of its symptoms. The first systematic study was conducted in 1997 (Lam & Grossman, 1997) . Over the past 10 years, research on coping in BD has developed slowly but continuously. Lam and Wong (1997) reported that BD patients' levels of functioning in the areas of work, marital relationships, parenting abilities, and social self-presentations, among others, were highly related to how well they coped with the prodromes of mania. Lam, Wong, and Sham (2001) prospectively studied, over an 18-month period, which types of coping strategies in BD patients were related to good outcome and a reduction of recurrence and found a relationship between reduced stimulation and prioritizing, reducing the number of tasks to realistic levels and decreasing the chances of experiencing a manic relapse.
The same study reported, however, that a greater number of patients who drank or used other passive strategies in the depression prodromal phase relapsed. One common characteristic of this type of study is that individuals must recognize prodromal symptoms and decide whether they are mild symptoms or false prodromes. They must also recognize whether they are likely to develop into an episode (Lam & Wong, 2005) . When three groups of BD patients (manic, depressed, and in remission) were compared with healthy controls, the manic group had more risk-taking and activecoping responses to depression, which were positively correlated with the severity of mania; however, remitted bipolar patients reported greater rumination (Thomas, Knowles, Tai, & Bentall, 2007) .
Regarding differences between BD subtypes, a recent study demonstrated that subjects with BD types I and II differ in coping mechanisms in response to the prodromes of mania/hypomania. Bipolar disorder type I (BD I) subjects were more likely to seek professional help and reduce stimulation, whereas BD II subjects were more likely to engage in denial and blame. Additionally, BD I subjects tended to use a wider range of coping strategies than BD II subjects. Notably, no association was found between demographic or clinical characteristics and coping strategy, with the exception of the bipolar subtype (Parikh et al., 2007) .
Regarding coping with stress, when schizophrenia patients were compared with BD subjects and healthy volunteers, the first group reported lower approach coping than controls, with the BD group reporting intermediate levels. Primary coping strategies, which are typically associated with better outcomes, include actively seeking emotional or instrumental support and guidance, thinking in a logical manner about the stressors and their effects, and using problem-solving skills (Horan et al., 2007) . Neuroanatomical and neurofunctional changes, including in the prefrontal cortex and amygdala, associated with allostatic load impair several high-order cognitive processes (i.e., executive function). These processes are related to the ability to use adaptive ways of coping. Facing life stress, individuals with coping impairment increase their allostatic load, thus contributing to more neurobiological changes and perpetuating a vicious cycle.
Some adaptive approaches to stressful events could result in a positive neuropsychological outcome. Master et al. (2009) studied the use of "emotional approach coping," which is an active effort to acknowledge emotions and explore their meanings to better understand emotional responses surrounding stressors. The use of emotional approach coping was associated with an adaptive stress response, with lower levels of TNFα, an immunological stress marker.
Studies on coping in caregivers of BD patients, with coping styles affected by caregiver burden and distress (Chadda, Singh, & Ganguly, 2007) , make this singular population another target for interventions (Bernhard et al., 2006) . Therefore, coping could be seen as a possible target for psychosocial interventions because of the substantial, although partial, causal link between stress and BD (Kapczinski et al., 2008) . These interventions should include preventive strategies for population subgroups at high risk of developing BD, therapeutic or pharmacological regimens to minimize the impact of stress on the course of BD (Juruena, Gama, Berk, & Belmonte-de-Abreu, 2009 ), and rehabilitation measures for patients in the advanced stages of clinical and cognitive impairment.
Conclusion
A gap exists between coping theory and the clinical use of coping strategies. The first issue involves the overall assessment of coping abilities, highlighting the need for developing valid and reliable coping instruments. A second issue concerns the lack of integration between the biological bases of BD and the coping process, considering the body of evidence that links neuropsychological impairment and cognitive-behavioral strategies used for coping with stress. Additionally, coping should be considered a possible mediator of the effects of psychosocial interventions in BD, providing a new basis for evaluating this type of treatment.
